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The Output Signal to Noise Ratio of Semiconductor Diode
Detector When an Extraneous Noise Disturbance Exists in
the Input
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Usually the semiconductor diode detector can be constructed to give either half-
wave linear or quadratic rectification characteristics by choosing a suitable load impe-
dance and setting up an adequate input signal level, though the diode itself has a
half-wave exponential response for comparatively small voltages. The exponential
response of the forward current of the diode can be expressed by means of an expan-
sion in the series of powers of (eV/kT), where e is the charge of an electron, k is
Boltzmann’s constant, T is the absolute temperature, and V is an effective junction
voltage. For input levels lower than (kT/e)=26mV at 302°K, however, it will suffice
to consider only the first two ferms discarding all the other terms of higher orders
for practical purposes. In other words it is possible to approximate the actual diode
characteristics by the sum of half-wave linear characteristics and quadratic ones.
With this fact in mind we have made an attempt to relate the output signal-to-noise
ratio to the corresponding input ratio and to show how this relationship depends on
the input signal-to-noise ratio and responses of linear low pass filters at the input
and at the output when the input consists of normal random noise and a sinusoidal
carrier process. The result is rather complicated in its appearance, but what can
be deduced from it is fo some extent straight—forward. Details of analysis will be
described in the following.
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Fig.1 A zero-memory nonlinear system
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